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Title of Device: Active matrix substrate 

Specification 
[Title of the Invention] 
Active matrix substrate 

[Claim of Utility Model] 

An active matrix substrate wherein, in MOS type thin film transistors 
having a plurality of source or drain wirings and a plurality of gate wirings 
orthogonal to said source or drain wirings on an insulating substrate, and a 
driving electrode at each intersection, at least either of said orthogonal 



a silicon layer. 
[Field of Use] 

The present device relates to an active matrix substrate, especially to a 
structure suitable for achieving the compatibility between the reduction in 
resistivity of matrix wiring sections and the simplification of MOSFET 
manufacturing processes . 



1 



• 



62-120354 

[Background Art] 

a- i~ ^-p « tronoiotnr TV40S11hPT H-ifm-pi n af te*r Qimnl v referred 

i"VH CAClllipit Ul CI L11AA1 XXAAJLX UUllUUvw* i,iV ^ Wi *— * y« -w- Jf "V 

to as TFT ) used in an active matrix substrate for a conventional liquid 
crystal display, is discussed in an article of Nikkei Electronics (Published on 
September 10, 1984), titled Commercialized Crystal Pocket Color TV 
authored by Oguchi and Murata et al. In this TFT, in order to simplify a 
photo etching process, source electrode wirings and gate electrode wirings 
for driving are formed respectively, of an ITO film and a polysilicon film. On 
the other hand, from the view point of controlling circuits which drive the 
matrix, (a) the resistivity of these wirings themselves are desirably as small 
as possible. Especially, when controlling a matrix substrate for forming a 
large screen having a large number of pixels, or accelerating a scanning time, 
this issue would be critical. Also, (b) when forming a large screen matrix 
substrate, more simplification in processes is required in terms of economy 
and manufacturing yield. The article mentioned above describes a TFT 
structure which lays more emphasis on the later issue (b). As for a case 
wherein the former (a) is considered, there is an example employing a low- 

wirings, however, there have been problems such as increase in a number of 
processes, contact failure between the Al and ITO film, and lower 
manufacturing yield due to damages made to the Al during the processes 

after the Al wiring. 
[Object of the Invention] 
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An ooject or tne pre sen i invciiuuii i& tu yiuvxu^ a mauiA ouuviuiv uomg 
TFTs, which requires a small number of processes, allows to reduce the 

: ~ ~ ~ ~ ~-p ^ rt ,T,o ^-P +Viza rwotnv qtiH tV»^ wirincxc thf.m ef^.l vf»s nnc\ also ift 

capable of improving the reliability. 

[Summary of the Invention] ^ 

The present invention achieves a TFT matrix structure in which a metal 
for forming a silicide is provided on a polysilicon layer constituting a TFT 
substrate formed on a transparent substrate such as quartz or glass, and on a 
polysilicon layer formed on a gate insulating film, and it is thermally treated, 
thereby forming the silicide layer on the surfaces of the two polysilicon, and 
by using this layer for wirings of rows and columns of the matrix, low- 
resistance wirings are achieved, and since self-alignment of gates is possible, 
a number of photo masking processes is reduced. 

[Embodiment] 

Hereafter, features of the present invention are explained in detail 
according to specific embodiments. Fig. 1 is a three dimensional diagram 

t_T XX V/ » » XXX £^ tit ^<r X. X X •> vxxx *-r w v w w — . — — J£- — — — • — f — ~~ & X, ' 

Fig. 3 shows cross sectional views of a single TFT region of Fig. 1 taken along 
the line A-A' , and Fig. 4 is a cross sectional view of a cross-over region of 
the matrix wiring in Fig. 1 taken along the line B-B' . First of all, major 
processes of the present invention and structures corresponding thereto are 
explained using Fig. 3. As shown in Fig. 3(a), a polysilicon layer 2 is formed 
on a transparent insulating substrate 1 such as quartz or glass, and using a 
dry etching method etc., TFT region and a column line section 70 of a matrix 
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wiring wmcn is integral io me n x icgiuu, an. wim^^. ^ww, « 
insulating film is used in the diagram (b). For example, an Si02 film 3 is 

n i ^i- j.: ^ ^ rt -P *U rnKrffoto K^r o f**\/"r> t-n^tVirvH f^tr* 

TOrmeQ Oil UlC CI1111C ^ Uliauc ui mv, ouuouuiv «■ » x**wv*a^«. - ~~ • 

Moreover, a polysilicon or amorphous silicon layer 4 which will form a part 
of a gate electrode is formed (diagram (c)), and in a similar manner as in (b), 
a gate region 5 and a row line section 900 of the matrix wiring which is 
integral to the gate region, are formed. 

Next, a metal 6 such as white gold (Pt) etc. for forming a silicide layer is 
coated on the entire surface by a sputtering method (diagram (e)), and it is 
thermally treated to simultaneously form a source electrode 7 on the TFT 
region, a column wiring electrode 71 on the surface of the column line 
section 70 of the matrix, a drain electrode 8, gate electrode 9, and a row 
wiring electrode 901 on the surface of the row line section 900 of the matrix. 
Here, the Pt coating a side surface 30 of the gate insulating film 3 would not 
react to the thermal treatment since its base is the insulating film, so that it 
would not turn into the silicide layer (PtSi). While in this state, when it is 
cleaned by aqua regia, the Pt on the insulating film 30 is eliminated, thereby 
isolating self-alignedly, the source electrode 7, the drain electrode 8 , and the 



ait s , L4.-I.xvj. uiuv 



la r w 



wiring 70, the row wiring electrode 910 of the row wiring 900 in the cross- 
over region (diagram (f)). Next, after an insulating film 10 such as SiC>2 or 
PSG etc. is coated on the entire surface by a CVD method and a through hole 
11 is formed, a transparent electrode 12 such as ITO etc. is coated and 
patterned, whereby completing a TFT active matrix (diagram (g)). Since the 
above processes allow to form self-alignedly the insulating film and the 
electrodes in the gate region, a photo etching process for the formation of the 
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gate electrode can oe omnteu so uiai mc »nxipiixiv<»i.i«-> i i «x F1U wa U v U ~~ 
be achieved, and at the same time, the accuracy is improved. Also, since the 

i 1-1 i - n .T, niinnnc r»f tVi<» mfltriY wirina sections can be 

COlUmn Wli lilgS illlU lllO 1UW numjo vj. "» — — o 

formed in the same processes as the electrode process in individual TFT 
sections, the simplification of the processes can be achieved. The number of 
photo masks required in the above processes is minimum of 4 pieces, and 
moreover, since the matrix wirings are all covered by the silicide layer, the 
wiring resistance can be drastically reduced comparing to the case where an 
ITO or a doped polysilicon layer is used, thus it is extremely advantageous in 
increasing the screen size. 

Next, the second embodiment of the present invention is explained with 
reference to Fig. 5 showing a three dimensional diagram of a TFT matrix and 
Fig. 6 showing a plane view of Fig. 5, and Fig. 7 showing a cross sectional 
view of Figs. 5 and 6 taken along the line A-A' . In these figures, identical 
reference numerals are given to those sections having the same functions as 
those in the first embodiment of the present invention. This differs from the 
first embodiment in that a gate wiring (row wiring 900) discontinues at a 
cross-over region 13 with a column wiring 70. The connection of the row 

Wiling y vvj (xl niv vi vui; v » wx a^^^w-.* — — — - j 

simultaneously formed at the time of ITO coating for making a drain contact, 
via through holes 110 and 111. Differences in the cross-over section of Fig. 7 
from that of Fig. 4 for the first embodiment are in that the surface of a 
polysilicon of the column wiring 70 at the cross-over region is covered by a 
silicide layer 71, and in that the underneath the ITO 12 for connecting the 
row wiring 900 is an insulating film 10. As it is clear from the above 
structure, since the cross-over region of the column wiring 70 is covered by 
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tHe siliciae layer /i, mere is an auvauutgc mat mc icaiaiauv^ vi owv,nv± A 
can be further reduced compared to the first embodiment. Since this column 

an „.*n — « n^^^l 1 4 *-i ^ r\f fV»o tmatriv nanpl in i r*Vi th f* \\n ri n a 

WlllllU / U Will £IWL dS a »1£,±1 CI A UllC' VI iiiwwiA j r "*"vi. — " * ' ^ © 

resistance is required to be low, the effect is further significant. In addition, 
another advantage resides in that where the gate insulating film 3 is thin, 
there would be a possibility of occurrence of short-circuiting between the 
column wiring 70, the polysilicon 4 for gate electrode, and the row wiring 
900 consisting of the siiicide layer 9 at the shoulder section 300 in Fig. 4 for 
the first embodiment, but in contrast, the possibility of short-circuiting is 
extremely low since the shoulder section 300 is covered by an insulating 
film 10 which is thicker than the gate insulating film. When the number of 
the matrix is large, this is very effective. 

Fig. 8 shows the third embodiment of the present invention. It is 
characterized in that, after the process of Fig. 3 (d) of the first embodiment, 
using the polysilicon layer 4 as a mask, phosphorus (p) or boron (b) is 
implanted by ion implantation to form a source region 100 and a drain 
region 800. As for the later processes, the description is omitted since a TFT 
can be completed by the same processes of Fig. 3 (e) and later. An 



resistance relative to the row wiring 900 of the first and the second 
embodiments since it allows to form an n+ layer for the source and drain 
regions still with the same number of photo masks as in the first and second 
embodiments, and at the same time, lower resistance than those in the first 
and second embodiment can be achieved since the surface of the polysilicon 
layer 4 of the row wiring 900 is covered by a highly concentrated n+ layer or 
P+ layer 40 simultaneously with the gate region. 
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In tiie emboaiments or cne present mvcimuu, mo ±x x auuauait xa 
described as using a polysilicon as an example, however, as it is clear from 

tne am ui ne ijl i ui mo pi&a&iiL uiwuuuu, jimiiui * ^ w ~ ^ — 

obtained also when a polysilicon is melted to be turned into a single crystal 
by using a laser beam etc., when it is turned into amorphous, or when the 
formers are combined. 



[Effect of the Invention] 

According to the present invention, since a TFT matrix can be formed with 
a minimum number of masks, the manufacturing cost can be reduced. Also, 
since the resistance in the matrix wirings can be reduced, when it is applied 
to a large screen display having a large number of matrix, the circuit 
controlling is made easier and at the same time, high-speed operation is 
realized. 

[Brief Description of Figures] 

Figs. 1, 2, 3 and 4 are respectively, a three-dimensional diagram, a plane 
view, cross-sectional views of Figs 1 and 2 taken along the line A-A' , 

l/Ull L'SL/UUUlllg IU VUVll vyvwuuj %<* w^wutj u — — ■ « — ■ - . c? 

line B-B' , of the first embodiment of the present invention, Figs. 5, 6 and 7 
are respectively, a three-dimensional diagram, a plane view, and A-A' cross 
sectional view of the second embodiment of the present invention, and Fig. 8 
is a vertical cross sectional view showing the third embodiment of the 
present invention. 

[Description of the Reference Numerals] 
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1? UailSpiUCllL ilxSUiaUlxg ^UUdliaiC, ^, *T. Lyv^xj dxxxv^wix, ^. 5UIV inauiuuiig xxxxxx, /, 

8, 9: silicide layers, 11: transparent electrode 
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